Exercise improves skeletal muscle insulin resistance without reduced basal mTOR/S6K1 signaling in rats fed a high-fat diet.
Exercise improves high-fat diet (HFD)-induced skeletal muscle insulin resistance, but the mechanism is unresolved. This study aims to explore whether the improvement in response to exercise is associated with mTOR/S6K1 signaling and whether the signaling changes are muscle-specific. Male SD rats (150-180 g) were used for this study. After the experimental period, 6 weeks of exercise improved HFD-impaired intraperitoneal glucose tolerance and insulin-stimulated 2-deoxyglucose uptake in soleus (SOL) and extensor digitorum longus (EDL) muscles. Furthermore, 6 weeks of the HFD resulted in a reduced type I fiber ratio of SOL, an increased type I ratio of EDL, and a reduced fiber size of EDL, whereas exercise increased type I fiber ratio of SOL as well as type I fiber cross-sectional areas of EDL. However, the HFD had a main effect on basal cytosolic phosphorylation of S6K1 on Thr(389) content in SOL, which was also influenced by a significant interaction between the diet and exercise in EDL. Exercise had no direct effect on the basal phosphorylation of Akt on Ser(473), mTOR on Ser(2448), S6K1 on Thr(389) content in SOL. On the contrary, exercise prevented HFD-induced decrease in basal phosphorylation of S6K1 on Thr(389) content in EDL. These results indicate that 6 weeks of HFD and exercise lead to alterations in fiber type shift, fiber size, and basal phosphorylation of S6K1 on Thr(389) content in a muscle-specific pattern. Exercise prevents HFD-induced skeletal muscle insulin resistance, which is not associated with a reduced basal phosphorylation of mTOR/S6K1 alteration in the muscles.